Separation of the nativelike intermediate from unfolded forms during refolding of ribonuclease A.
In an effort to determine structural properties of the nativelike intermediate (i.e., IN) which forms during the refolding of RNase A, refolding samples were subjected to rapid HPLC gel filtration which allowed us to separate IN from unfolded forms of RNase. The comparison of these samples, enriched in IN and depleted of unfolded forms, with unseparated control samples at the same stage of refolding allowed certain conclusions to be drawn concerning the properties of IN. First, the results show that the transition from IN to native RNase occurs with only small changes in fluorescence. This means that the major fluorescence changes seen during normal refolding experiments must be associated with changes in proline isomerization of unfolded species and/or with the refolding step itself but not with the IN----N step. Second, the fluorescence assay for isomerization of proline-93 shows that IN exists with proline-93 in a state of isomerization identical with or very similar to native RNase; i.e., proline-93 is cis in IN and not trans as suggested by others. All results are semiquantitatively consistent with our earlier refolding model and not nearly so consistent with alternative models which assume that most or all of the slow-refolding forms of RNase have proline-93 in the incorrect trans state.